Absorption of intact beta-casomorphins (beta-CM) in rabbit ileum in vitro.
The functional significance of the presence of opioid peptides in enzymatic digestion of bovine milk beta-casein remains unclear. Opiates modify intestinal electrolyte transport by acting on receptors located on the serosal side of the intestine. The aim of the present study is to determine under which conditions beta-casomorphins could act from the luminal side of the intestine. The effect of natural morphiceptin (beta-CM4-NH2) and the non metabolized analogue beta-[DAla2,4, Try5]-CM5-NH2 were studied on isolated rabbit ileum mounted in Ussing chambers. Both peptides caused a naloxone-reversible reduction in short-circuit current (lsc) and stimulated Na and Cl absorption after addition to the serosal side of the tissue. After mucosal addition, only the analogue (10(-3) M) crossed the epithelium intact (Jm-s = 3.5 +/- 1.2 nmol.h-1.cm-2) and reduced lsc. Morphiceptin, under the same conditions, was degraded by the intestinal mucosa without opiate action on electrolyte transport. Pretreatment of the ileum by 10(-3)M diisopropylfluorophosphate that inhibited brush-border dipeptidylpeptidase IV, prevented mucosal degradation of morphiceptin. Under these conditions, the peptide (10(-3)M) crossed the epithelium intact (Jm-s = 1.8 +/- 0.16 nmol.h-1.cm-2) and stimulated electrolyte absorption by means of an opioid mechanism. These results show that both natural morphiceptin and the protected analogue have an opiate activity on intestinal electrolyte transport. Their action from the lumen depends on their transfer intact to the serosal side of the intestine where opiate receptors are located. The limiting step in this transfer is at the brush-border membrane where dipeptidylpeptidase IV in particular seems to play a major role.